Before making use of the lexicons, we checked previous literature for indication of their validity and, in the case of no available information for several LIWC categories, we proceeded to analyze the validity ourselves. Consequently, the following subsection presents a brief review of previous validation research, as well as our own efforts.
We then divided the comments into pairs: comments were randomly assigned to 45 pairs, while five pairs were matched by assigning the highest scoring comment to the lowest scoring comment, and so on. The five "Gold Standard" pairs were then checked by a human rater, to ensure that the right answer is indeed obvious. A minimum of seven crowdsourced evaluators had to identify which comment from the pair is higher in relationship-orientation, certainty or anger, respectively. This matching procedure allowed us to know the correct answer for a fraction of the tasks, and therefore identify unreliable evaluators easily. Finally, we selected for analysis the ratings with a confidence level of at least 0.7, which ensured that the assessments were unambiguous.
Our results were encouraging, with accuracy levels situated around 0.70 for each of the three categories (excluding the gold standard pairs of comments). The best results were found for certainty. In this case 74% of assessments with LIWC coincided with those of human raters. The anger category achieved an accuracy level of 70%, while relationship-orientation came close to the 70% benchmark, with an accuracy level of 69,5%. Our results for the anger category do not depart significantly from those of Bantum and Owen [2] -they found that LIWC performs moderately well with a detection sensitivity value of 0.66, but are marginally better, which could be attributed to a higher number of raters.
We also intended to investigate a fourth category, Cognitive Mechanisms, which we defined as the extent to which the comment is indicative of the speaker's reflective processes, e.g. I think, I believe, and which we operationalized with the LIWC variable with the same name. Our results indicated an accuracy level of only 0.5, therefore we excluded this category from our analysis. To our knowledge, this is the first independent validation of the cognitive mechanisms category. Our validation results are quite surprising considering the research interest for this category [3, 4] .
Finally, we conducted a content analysis of the comments evaluated through crowdsourcing. We were interested to see whether comments very high or very low in relationship-orientation, certainty and anger show distinct patterns, and whether they can be classified in different categories. This has been a successful endeavor, especially in the case of relationship-orientation. The insights drawn from our qualitative analyses are reported in more detail in the Results section.
Our validation work provides several methodological contributions to the rising field of automatic text analysis. First of all, we conduct a comparison of three major lexicons (LIWC, SentiStrength and ANEW), and are able to illustrate their similarities and complementarities, as well as circumstances when the lexicons converge and, respectively, diverge. All lexicons seem to have own strengths and weaknesses, and overall, they are highly complementary. Secondly, we validate several categories for the LIWC lexicons. To our knowledge, we are the first to provide validation for relationship-orientation and certainty, as well as the first to provide validation through crowdsourcing for the anger category. This could be valuable for researchers wanting to utilize these measures for future research.
